Introduction
Now interference optical filters are widely used in physical research, measuring and military equipment, as well as, in industry [1, 2] . Their advantages are simplicity and convenience in work, high degree of monochromaticity of an optical filter's spectrum band. It is possible for these devices to obtain some additional benefits if they are capable to tune an allocated spectrum band that can be reached when using micro-and nanotechnologies [3, 4, 5] .
In interference optical filters presented in the paper it is used an electro-driven regulation of an air clearance between mirrors of the Fabry-Perot resonator at the size of the clearance corresponding to the first order of an interference; metal films on glass substrates are used as mirrors. This paper considers the questions of development and expected parameters of tunable multiplex-optical filters which use the combination of two interference optical filters -with one of high and with the first interference orders.
The Brief Theory of the Device under Development
In a tunable multiplex-optical filter under development the clearance regulation between mirrors of the resonator with the first interference order is provided with the use of direct piezoelectric effect, the clearance between mirrors of the second resonator does not change. With the use of two consecutive on the course of a beam adjusted optical filters -low and high orders -it is possible to increase monochromaticity of radiation allocated from the spectrum of the source and keep the width of a tunable diapason [5] . The simplified scheme of such an optical filter is shown in Fig. 1 . The optical filter of the first order is formed by mirrors 1 and 2 and an air clearance between them. The optical filter of a high order is formed by mirrors 3 and 4 and a transparent plate 5 between them. A holder 9 is attached to a piezoceramic bead 8. A transparent plate 7 is fixed on a holder. A transparent plate is covered by mirror 1. The most important design feature of the device is the usage of a submicron equidistant [6] air clearance between mirrors 1 and 2. This clearance is adjusted within 0, 2 0, 4 ÷ µm under the clear aperture of 10 mm. The control of the air clearance amount is piezoelectric: control voltage 0 U is applied between plates of piezoceramic beads 8. When the voltage 0 U is applied, a piezoceramic bead 8 ( Fig. 1 ) changes its thickness depending on the amount of the applied voltage; the change of thickness can be calculated by the formula:
where 33 d -piezoelectric modulus of the material of a piezoelectric element, ∆l -deformation on the thickness of a piezoelectric element E -electric field intensity in a piezoelectric element, 0 Uvoltage. In a multiplex-interferometer under the proportion of optical thickness of interferometers, divisible by an integer, dispersion area is defined by the area of dispersion of a thin interferometer, and dispensation is defined by a thick interferometer.
The multiplex-optical filter transparency is similar to a transparency of a four-mirror interferometer and is calculated by the formula [1] : 
where Ln -an optical width of the distance between mirrors; ср λ -an average length of a wave of the interferometer dispersion area. The dispersion area of a multiplex-optical filter is approximately equal to the dispersion area of a thin optical filter [2] :
where 1 q -a spectrum order of a thin optical filter. The acceptable difference of wave lengths in a multiplex-optical filter is calculated by the formula When tuning (by changing the clearance between mirrors) an optical filter with the first order of an interference, its pass-band is displaced on a spectrum, the allocation of one dispersion band occurs, then -the allocation of the other band of the second optical filter, i.e., "switching" of the diapasons 2 ∆λ passing through an optical filter with the big interference order. We can calculate the optimum combination of spectral characteristics of optical filters by equaling the width of a passband of an optical filter with a smaller clearance 1 λ δ to the dispersion band 2 ∆λ of the second one:
Number M of "switched" dispersion bands equals:
Let's find the dispersion band of the second interferometer: 2 2 . q λ ∆λ =
Distance 2 L corresponding to this band between the mirrors of the second interferometer is calculated by the formula:
Here n -an index of environment refraction. The results of the calculations are provided in Table 1 . Results of the Calculations Figure 2 presents the design dependence chart of the transmission of a multiplex-optical filter on the wave length at the size of an adjustable clearance.
Discussion of the Results
The performed calculations show that a micromechanical multiplex-optical filter can work overlapping all visible diapason of a spectrum with the dispensation about 10 Å, that is clear from 
Conclusion
Preliminary research of experimental samples has been carried out. An air clearance between the resonator mirrors with the first interference order having deviations from the equidistance of the order 0.09 µm (it was defined on the basis of interference colours) on clear aperture of 8 mm; at the clearance change of 0,125 µm the resonator was tuned from blue colour transmission to red colour transmission.
The similar optical filter, in our opinion, can be applied to systems of the express analysis of chemical substances and various industrial liquids and gases, to research of harmful substances content in environment. The optical filter can have modifications working in IR-diapasons of a spectrum.
